Chemicals
All chemicals were obtained from commercial companies: phenol (Merck, 99.5% GC assay), guaiacol (Fluka, >98.0% GC assay), catechol (Aldrich, crystalline, >99.0% GC assay), 2,6-dimethoxyphenol (Aldrich, >98.0 GC assay), 4-n-propylphenol (SAFC, >97.0% GC assay), 4-methylguaiacol (Aldrich, 99.0 % GC assay), 4-ethylguaiacol (Aldrich, >98.0% GC assay), 4-n-propylphenol (Aldrich, >99.0 GC assay), 4-n-propylguaiacol (SAFC, >99.0% GC assay), 4-allyl-2,6-dimethoxyphenol (Alfa Aesar, 98.0% GC assay), Pd/C (Aldrich, loading 5 
Raney Ni catalyst preparation
The Raney Ni catalyst preparation was carried out according to the literature. [1] The starting nickel aluminum alloy powders were heated to about 773 K in hydrogen for 2 h. Then the powders were cooled to room temperature and treated with 20 wt% aqueous sodium hydroxide in a 250 ml beaker immersed in thermostated water at 373
K for 1 h. The extracted catalysts were washed with distilled water at room temperature until neutralized. The samples were finally washed with absolute ethanol for three times, and transferred to stoppered tubes for storage in absolute ethanol at room temperature.
The bulk composition of Raney Ni contains 88.1 wt% Ni and 11.9 wt% Al. S (BET) :
140 m 2 g -1 , pore volume: 0.14 ml·g -1 , mean pore diameter: 29.1 Å, mean crystallite size: 43.0 Å.
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Phenolic mixture (bio-oil substitute) hydrodeoxygenation
Tests for bio-oil substitute (3.31 g, including 4-n-propylphenol (1.36 g, 0.010 mol), 2-methoxy-4-n-propylphenol (1.66 g, 0.010 mol), 4-allyl-2-methoxyphenol (1.64 g, 0.010 mol)) were carried out in the presence of Raney Ni (1.00 g), Nafion/SiO 2 (13 wt%, 2.00 g) and H 2 O (200 mL) at 573 K with 4 MPa H 2 (room temperature) for 2 h. Ethyl acetate was used to extract the organic mixture and the aqueous phase was also gathered. The aqueous and organic layers were both analyzed by GC and GC-MS. The gas phase products were analyzed by GC.
(a) (b) Figure S1 . GC-MS product spectrum of (a) organic phase and (b) aqueous phase after aqueous phase hydrodeoxygenation of 2-methoxy-4-n-propylphenol over Raney
Ni catalysts and solid acid Nafion/SiO 2 at 573 K. Reaction conditions:
2-methoxy-4-n-propylphenol (1.66 g, 0.010 mol), Raney Ni (0.30 g), Nafion/SiO 2 (13 wt%, 0.80 g), 573 K, 4 MPa H 2 , 2 h, stirred at 1000 rpm. 
